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(OLED) display system and a control method thereof. In
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layer; and a control unit controlling on/off of at least one of
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ganic light-emitting layer, wherein the second organic
light-emitting layer has a larger beam angle than the first
organic light-emitting layer, and the control unit controls
the on/off of the at least one of the first organic light-
emitting layer and the second organic light-emitting layer
based on a speed of the moving object.
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Description
TECHNICAL FIELD

[0001] The following disclosure relates to an organic
light emitting element (OLED) display system and a
control method thereof.

BACKGROUND

[0002] A display system of a vehicle may be mainly
installed on the instrument panel, central console, en-
tertainment system, or the like of the vehicle, and visually
deliver information to a driver and a passenger in the
vehicle. For example, a driving information display sys-
tem may provide driving-related information such as the
speed, a revolution per minute (RPM), a fuel level, a
mileage, or the like of the vehicle. This display may be
mainly mounted on the instrument panel, may be con-
figured as a digital display panel, or may be provided as a
combined analog and digital display. In recent years, an
electronic instrument panel has been used more, and a
virtual or customized display shape may be selected in
some cases. Inaddition, the display system on the central
console may be mainly connected to an information
entertainment system of the vehicle. The display may
provide a navigation system, a multimedia playback, a
communication function, or the like. A lot of vehicles may
use a touch screen interface to allow a user to easily
access and control the functions. In addition, in some
vehicles, a voice recognition function may allow the driver
to perform a task such as entering a destination or con-
necting a mobile phone. In addition, as an era of an
electric vehicle and autonomous driving begins, the dis-
play system may have an increasingly larger size and a
higher resolution, and is continuously evolving to provide
more convenient and useful information to the driver and
the passenger.

[0003] In addition to the functions described above, a
co-driver display which is also a type of the display may
allow the passenger in addition to the driver to check and
interact with information. This display may be mainly
mounted on the central console or in front of a co-driver
seat, and may provide a variety of functions such as
entertainment, navigation, communication, and the like,
these functions being recently spotlighted in a market.
[0004] Meanwhile, as the display becomes larger and
more diverse, the display within a driver’s view may also
become wider and more numerous. In addition, image
noise may occur due to a co-driver seat display image,
which may disturb the driver’s driving while driving. Ac-
cordingly, itmay be important to reduce a frequency of the
image noise occurring in the driver’s view during the
driving. Recently, a major original equipment (OE) may
have an increasing requirement for a display having
viewing angle control technology that may limit viewing
of a multimedia image to a driver direction of a front
passenger display. In addition, in addition to the driver

10

15

20

25

30

35

40

45

50

55

seat direction, a side-window reflection may also be
restricted because such a reflection may disturb the
vehicle driving.

[Related Art Document]
[Patent Document]

[0005] U.S. Patent Publication No. 2023-0150439
("ELECTRONIC DEVICE AND VEHICLE", published
on May 18, 2023)

SUMMARY

[0006] An embodiment of the present disclosure is
directed to providing an organic light emitting element
(OLED) display system which may not disturb a driver’s
view, and a control method thereof.

[0007] In one general aspect, provided is an organic
lightemitting element (OLED) display system disposed in
a moving object, the system including: an OLED display
including a first organic light-emitting layer and a second
organic light-emitting layer; and a control unit controlling
on/off of atleast one of the first organic light-emitting layer
and the second organic light-emitting layer, wherein the
second organic light-emitting layer has a larger beam
angle than the first organic light-emitting layer, and the
control unit controls the on/off of the atleast one of the first
organic light-emitting layer and the second organic light-
emitting layer based on a speed of the moving object.
[0008] The control unit controls the first organic light-
emitting layer and the second organic light-emitting layer
in a first control mode, in which both the first organic light-
emitting layer and the second organic light-emitting layer
are turned on, when the speed of the moving object is
zero and maintained at the same speed for a predeter-
mined time.

[0009] The control unit maintains the first control mode
when the speed of the moving object is increased in the
first control mode to be a predetermined reference speed
or less, and controls the first organic light-emitting layer
and the second organic light-emitting layer in a second
control mode, in which the first organic light-emitting layer
is turned on and the second organic light-emitting layer is
turned off, when the speed of the moving object is in-
creased in the first control mode, and maintained to be
greater than the reference speed for the predetermined
time.

[0010] The control unit increases an amount of a cur-
rent applied to the first organic light-emitting layer when
switching the first control mode to the second control
mode.

[0011] The control unit applies pre-stored gamma and
color coordinate values when switching the first control
mode to the second control mode.

[0012] In another general aspect, provided is a control
method of an organic light emitting element (OLED) dis-
play system disposed in a moving object including an
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OLED display and a control unit, the method including: (a)
receiving, by the control unit, a speed of the moving
object; and (b) controlling, by the control unit, on/off of
at least one of a first organic light-emitting layer and a
second organic light-emitting layer based on the speed of
the moving object.

[0013] In the operation (b), the first organic light-emit-
ting layer and the second organic light-emitting layer are
controlled in a first control mode, in which both the first
organic light-emitting layer and the second organic light-
emitting layer are turned on, when the speed of the
moving object is zero and maintained at the same speed
for a predetermined time.

[0014] In the operation (b), the first control mode is
maintained when the speed of the moving object is
increased in the first control mode to be a predetermined
reference speed or less, and the first organic light-emit-
ting layer and the second organic light-emitting layer are
controlled in a second control mode, in which the first
organic light-emitting layer is turned on and the second
organic light-emitting layer is turned off, when the speed
of the moving object is increased in the first control mode,
and maintained to be greater than the reference speed for
the predetermined time.

[0015] In the operation (b), an amount of a current
applied to thefirstorganiclight-emitting layeris increased
when the first control mode is switched to the second
control mode.

[0016] In the operation (b), pre-stored gamma and
color coordinate values are applied when the first control
mode is switched to the second control mode.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a schematic view showing a structure of a
conventional organic light emitting element (OLED)
panel.

FIG. 2 is a schematic view showing an OLED display
system according to an embodiment of the present
disclosure.

FIGS. 3A and 3B are schematic views each showing
an OLED structure according to an embodiment of
the present disclosure.

FIG. 4 is a flowchart showing a control method of an
OLED display system according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] In order to describe the present disclosure,
operational advantages of the present disclosure, and
objects accomplished by embodiments of the present
disclosure, the embodiments of the present disclosure
are hereinafter exemplified and described with reference
to the accompanying drawings.

[0019] First, terms used in this application are used
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only to describe specific embodiments rather than limit-
ing the present disclosure, and a term of a singular
number may include its plural number unless explicitly
indicated otherwise in the context. It is to be understood
that a term "include", "formed of", or the like used in this
application specifies the existence of features, numerals,
steps, operations, components, parts, or combinations
thereof, which is mentioned in the specification, and does
not preclude the existence or addition of one or more
other features, numerals, steps, operations, compo-
nents, parts or combinations thereof.

[0020] When itis decided that the detailed description
of the known configuration or function related to the
present disclosure may obscure the gist of the present
disclosure, the detailed description thereof will be
omitted.

[0021] FIG. 1 is a schematic view showing a structure
of a conventional organic light emitting element (OLED)
panel.

[0022] As shown in FIG. 1, the structure of the con-

ventional OLED panel may include a single organic light-
emitting layer 11.

[0023] In this case, the conventional OLED panel in-
cluding the single organic light-emitting layer may be
required to always be controlled in a shared mode.
[0024] Thatis, a driver and a passenger in a co-driver
seatmay have no choice butto share one image together.
[0025] FIG. 2 is a schematic view showing an OLED
display system according to an embodiment of the pre-
sent disclosure; and FIGS. 3A and 3B are schematic
views each showing an OLED structure according to
an embodiment of the present disclosure.

[0026] As shown in FIG. 2, an OLED display system
1000 disposed in a moving object according to the pre-
sent disclosure may include an OLED display 100 and a
control unit 200. The control unit 200 (or controller) may
be implemented with a circuit, or alternatively, by a pro-
cessor together with a non-transitory computer-readable
storage medium storing commands, when executed by
the processor, causing the processor to perform various
operations described with reference to the control unit
200.

[0027] The OLED display 100 may include an anode A
and a cathode C, and include a first organic light-emitting
layer 110 and a second organic light-emitting layer 120,
provided between the anode A and the cathode C. Here,
the organic light-emitting layer may refer to a layer in-
cluding a luminescent material emitting light in response
to a current being applied thereto.

[0028] In addition, the second organic light-emitting
layer 120 may be stacked on the first organic light-emit-
tinglayer 110, and may be connected in parallel with each
other.

[0029] The control unit 200 may determine a control
mode based on a received speed of the moving object,
and control on/off of each of the first organic light-emitting
layer 110 and the second organic light-emitting layer 120
based on the determined control mode.
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[0030] In detail, based on the received speed of the
moving object from a speed sensor of the moving object,
the control unit 200 may perform the control in a first
control mode in which both the first organic light-emitting
layer 110 and the second organic light-emitting layer 120
are turned on.

[0031] The driver and the passenger may share an
image together in the first control mode because both
the first organic light-emitting layer 110 and the second
organic light-emitting layer 120 are turned on.

[0032] In addition, based on the received speed of the
moving object, the control unit 200 may perform the
controlin a second control mode in which the first organic
light-emitting layer 110 is turned on and the second
organic light-emitting layer is turned off.

[0033] In the second control mode, only the first or-
ganic light-emitting layer 110 may be turned on. There-
fore, light emitted from the first organic light-emitting layer
110 may provide the image with a viewing angle limited by
the second organic light-emitting layer 120.

[0034] Inmore detail, as shownin FIGS.3Aand 3B, the
OLED display 100 according to the present disclosure
may include a first substrate (not shown) which is a
substrate on which a plurality of pixels are arranged.
The plurality of pixels may be gathered to produce white
light, and for example, red, green, and blue pixels may be
gathered to form a group. In addition, the OLED display
100 may include a second substrate (not shown) dis-
posed on its surface facing the first substrate, and the
second substrate (not shown) may include a plurality of
color layers corresponding to the plurality of pixels de-
scribed above, and may include a black matrix for dis-
tinguishing the respective pixels from each other. It is
possible to prevent interference between colors and
distinguish the respective colors from each other by using
the black matrix of the second substrate.

[0035] Therefore, the image with the viewing angle
limited by the black matrix of the second organic light-
emitting layer 120 may be provided when the control unit
200 turns on only the first organic light-emitting layer 110
in the second control mode.

[0036] In detail, FIG. 3A shows the first control mode,
and FIG. 3B shows the second control mode. Here, when
assuming that a beam angle by the first organic light-
emitting layer 110 is 61, and a beam angle by the second
organic light-emitting layer 120 is 62, the image with the
viewing angle limited by the black matrix of the second
organic light-emitting layer 120 may thus be provided
because 61 is greater than 62.

[0037] Meanwhile, the control unit 200 may control the
first organic light-emitting layer 110 and the second or-
ganic light-emitting layer 120 in the first control mode or
the second control mode based on the speed of the
moving object.

[0038] In detail, the control unit 200 may perform the
control in the first control mode when the received speed
of the moving object is zero and maintained at the same
speed for a predetermined time.
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[0039] In addition, the control unit 200 may control the
control mode to be maintained at the first control mode
when the speed of the moving object is increased in the
first control mode to be a predetermined reference speed
or less. On the other hand, the control unit 200 may
control the control mode to be switched to the second
control mode when the speed of the moving object is
increased in the first control mode, and maintained to be
greater than the reference speed for the predetermined
time.

[0040] Here, the system 1000 may have lower lumi-
nance and changed color coordinates when the mode is
changed by the control unit 200, especially when the first
control mode is changed to the second mode. Accord-
ingly, the control unit 200 may increase the current ap-
plied to the first organic light-emitting layer 110 to produce
brighter luminance. In addition, the control unit 200 may
compensate for a change in the color coordinates by
applying pre-stored gamma and color coordinate values.
[0041] Accordingly, the first organic light-emitting layer
110 and the second organic light-emitting layer 120 may
be operated in the first control mode when the moving
object stops or has a speed not changed for the prede-
termined time. Therefore, the driver and the passenger
may share the image together, thus ensuring driving
safety.

[0042] In addition, the first organic light-emitting layer
110 and the second organic light-emitting layer 120 may
be operated in the second control mode when the moving
object has a speed increased to the predetermined re-
ference speed or more, thereby preventing any distur-
bance to the driver while driving.

[0043] FIG. 4 is a flowchart showing a control method
of an OLED display system according to an embodiment
of the present disclosure.

[0044] In the control method of the OLED display sys-
tem which is disposed in a moving object including an
OLED display 100 and a control unit 200 according to the
present disclosure, the control unit 200 may receive a
speed of the moving object in an operation S100, and
determine a control mode based on the received speed of
the moving object, and control on/off of each of a first
organic light-emitting layer 110 and a second organic
light-emitting layer 120 based on the determined control
mode in an operation S200.

[0045] In detail, based on the speed of the moving
object received in the operation S200, the control unit
200 may perform the control in a first control mode in
which both the first organic light-emitting layer 110 and
the second organic light-emitting layer 120 are turned on.
[0046] A driver and a passenger may share an image
together in the first control mode because both the first
organic light-emitting layer 110 and the second organic
light-emitting layer 120 are turned on.

[0047] In addition, based on the received speed of the
moving object, the control unit 200 may perform the
control in a second control mode in which the first organic
light-emitting layer 110 is in turned on and the second
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organic light-emitting layer is turned off.

[0048] In the second control mode, only the first or-
ganic light-emitting layer 110 may be turned on. There-
fore, light emitted from the first organic light-emitting layer
110 may provide the image with a viewing angle limited by
the second organic light-emitting layer 120.

[0049] In detail, the control unit 200 may perform the
control in the first control mode when the received speed
of the moving objectis zero and is maintained at the same
speed for a predetermined time.

[0050] In addition, the control unit 200 may control the
control mode to be maintained at the first control mode
when the speed of the moving object is increased in the
first control mode, and belongs to a predetermined re-
ference speed or less. On the other hand, the control unit
200 may control the control mode to be switched to the
second control mode when the speed of the moving
object is increased in the first control mode, and main-
tained to be greater than the reference speed for the
predetermined time.

[0051] Here, the system 1000 may have lower lumi-
nance and changed color coordinates when the mode is
changed by the control unit 200, especially when the first
control mode is changed to the second mode. Accord-
ingly, the control unit 200 may increase a current applied
to the first organic light-emitting layer 110 to produce
brighter luminance. In addition, the control unit 200
may compensate for a change in the color coordinates
by applying pre-stored gamma and color coordinate va-
lues.

[0052] As set forth above, the OLED display system
and the control method thereof according to the various
embodiments of the present disclosure as described
above may change the mode not to disturb the driver’'s
view, thereby promoting the safety of the driver, the
passenger, or a pedestrian.

[0053] Further, the present disclosure may satisfy var-
ious user conditions by allowing the driver to quantita-
tively control the display exposure amount.

[0054] Furthermore, the present disclosure may use
such aphysically simple structure, thereby securing high-
er reliability.

[0055] Although the embodiments of the present dis-
closure are described as above, the embodiments dis-
closed in the present disclosure are provided not to limit
the spirit of the present disclosure but to fully describe the
present disclosure. Therefore, the spirit of the present
disclosure may include not only each disclosed embodi-
ment but also a combination of the disclosed embodi-
ments. Further, the scope of the present disclosure is not
limited to these embodiments. In addition, itis apparentto
those skilled in the art to which the present disclosure
pertains that various variations and modifications could
be made without departing from the spirit and scope of
the appended claims, and all such appropriate variations
and modifications should be considered as falling within
the scope of the present disclosure as equivalents.
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Claims

1. An organic light emitting element, OLED, display
system disposed in an object, the system compris-

ing:

an OLED display including a first organic light-
emitting layer and a second organic light-emit-
ting layer; and

a controller controlling on/off of at least one of
the first organic light-emitting layer and the sec-
ond organic light-emitting layer based on a
speed of the moving object,

wherein the second organic light-emitting layer
has a larger beam angle than the first organic
light-emitting layer.

2. Thesystemofclaim 1, wherein the controller controls
the first organic light-emitting layer and the second
organic light-emitting layer in a first control mode, in
which both the first organic light-emitting layer and
the second organic light-emitting layer are turned on,
when the speed of the object is zero or maintained at
the same speed for a predetermined time.

3. The system of claim 2, wherein the controller main-
tains the first control mode when the speed of the
object is increased in the first control mode to be a
predetermined reference speed or less.

4. Thesystem ofclaim 3, wherein the controller controls
the first organic light-emitting layer and the second
organic light-emitting layerin a second control mode,
in which the first organic light-emitting layer is turned
on and the second organic light-emitting layer is
turned off, when the speed of the object is increased
in the first control mode, and maintained to be greater
than the reference speed for the predetermined time.

5. The system of claim 3, or 4, wherein the controller
increases an amount of a current applied to the first
organic light-emitting layer when switching the first
control mode to the second control mode.

6. The system of claim 3, 4, or 5, wherein the controller
applies pre-stored gamma and color coordinate va-
lues when switching the first control mode to the
second control mode.

7. A control method of an organic light emitting ele-
ment, OLED, display system disposed in an object
including an OLED display and a controller, the
method comprising:

(a) receiving, by the controller, a speed of the
object; and

(b) controlling, by the controller, on/off of at least
one of a first organic light-emitting layer and a



10.

1.

12.

9 EP 4 498 355 A1

second organic light-emitting layer of the OLED
display based on the speed of the object.

The method of claim 7, wherein in the operation (b),
the first organic light-emitting layer and the second
organic light-emitting layer are controlled in a first
control mode, in which both the first organic light-
emitting layer and the second organic light-emitting
layer are turned on, when the speed of the object is
zero or maintained at the same speed for a prede-
termined time.

The method of claim 8, wherein in the operation (b),
the first control mode is maintained when the speed
of the object is increased in the first control mode to
be a predetermined reference speed or less.

The method of claim 9, wherein in the operation (b),
the first organic light-emitting layer and the second
organic light-emitting layer are controlled in asecond
control mode, in which the first organic light-emitting
layer is turned on and the second organic light-emit-
ting layer is turned off, when the speed of the objectis
increased in the first control mode, and maintained to
be greater than the reference speed for the prede-
termined time.

The method of claim 10, wherein in the operation (b),
an amount of a current applied to the first organic
light-emitting layer is increased when the first control
mode is switched to the second control mode.

The method of claim 10, or 11, wherein in the opera-
tion (b), pre-stored gamma and color coordinate
values are applied when the first control mode is
switched to the second control mode.
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[FIG. 1]
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[FIG. 3A]
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[FIG. 4]
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